In the cow, usually only one follicle ruptures at each ovulation. Therefore, only one of the crop of follicles present in the mature bovine ovary during the estrous cycle is destined to undergo the complete series of developmental changes to rup¬ ture and corpus luteum formation. All others -at any stage from the initiation of growth to the pre-ovulatory state may at any time exhibit certain characte¬ ristics which preclude further development. These atretic follicles necessarily constitute a large proportion of the follicles present in the bovine ovary. This study was undertaken to investigate to what extent these atretic follicles could be considered functional and thus contribute to ovarian secretory activity.
MATERIALS AND METHODS
Ovaries from both the cyclic and pregnant cows described in parts 1 and 2 of this report were used for the study of follicular atresia. Preparation of material: represen¬ tative segments of the ovaries were prepared for cytochemical and histological studies as described in Part I of this report. Fig. 3 .9, which had retained enzymic activity, Fig. 1 .8. However, as atresia progressed, these cells also disappeared and only fibrous tissue remained. Therefore, it is apparent that in the bovine ovary, both granulosa and theca degenerate, unlike the situation in some other mammalian species (e. g. rodents)
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where the theca of follicles persists and constitutes the so-called interstitial tissue.
At the end of the cycle, any supernumerary large vesicular follicles which had undergone development up to ovulation but did not rupture collapsed, Fig. 4 . In these the cytochemical characteristics of both the granulosa and the theca were similar to those of the normal pre-ovulatory follicle: the phosphatases in the theca, Fig. 4 .7, in both granulosa and theca. However, during the subsequent cycle, these follicles rapidly showed degenerative changes, such as intracellular ac-cumulations of free lipids, Fig. 4.6 Fig. 3 .3, and also, degenerating oocytes in intact follicles, Fig. 3 .5. Mostly, however, when a follicle appeared atretic, the oocyte also exhibited abnormalities: e. g. increased thickness of the zona, Fig. 3 .4 and 3.6, which was strongly PAS positive, Fig. 3 .7, distortion in the shape of the oocyte, Fig. 3 .1, pyknosis of the nucleus, Fig. 3 .2, and more deeply stained cytoplasm. Frozen sections of ovary. Fig. 1.1, 1.2, 1 .3, 1.6 and 1.7 incubated for alkaline phosphatase activity. Fig. 1 .1 X ca. 80 shows a follicle with a well developed granulosa (G) and no discernible theca; the space to the left in the granulosa is artefactual; remains of the oocyte (o). Fig. 1 .2 X ca. 80 demonstrates a follicle with a thick thecal layer and very little granulosa at arrow. Fig. 1 .3 X ca. 80 shows two follicles in different stages of atresia. The upper one retains enzymic activity in the theca (t) and blood vessels are seen penetrating the granulosa which is devoid of activity. The lower follicle retains activity only in a small area of the follicular wall at bottom left (arrow). The remains of the oocytes are seen at (o). Fig. 1 .4 X ca. 30 and Fig. 1 .5 X ca. 80 sections incubated for ATP-ase activity, which show follicles with a well-developed granulosa but only a thin thecal layer. Fig. 1 .6 X ca. 30 shows a large vesicular follicle which has become cystic. Note that the granulosa (G) is thin, and that the theca shows a patchy loss of enzymic activity. Fig. 1 .7 X ca. 80 atretic follicle which is distorted and shows attenuated granulosa and theca with decreased enzymic activities at the apex (arrow). Fig. 1 (Sturgis 1949 (Sturgis 1949) . and hormonal (Paesi 1952; and Ingram, 1959 Fig. 3 .1 X ca. 70. Atretic follicle, exhibiting distortion in shape of follicle, pyknotic granulosa (at arrow) and distortion in shape of oocyte. Fig. 3 .2 X ca. 280. Distorted follicle, note constriction of granulosa (arrows) in vicinity of oocyte, and pyknotic nucleus of oocyte (o). Fig. 3 .3, 3.4 and 3.5 X ca. 70. Fig. 3.3 shows an apparently healthy oocyte in an atretic follicle. Degeneration of granulosa is seen on right (at arrows). Fig. 3 .4 oocyte with very thick zona pellucida ( . p.). Fig. 3 .5 follicle with oocyte in advanced stage of degeneration. Fig. 3 (Short 1962 Fig. 4.8) . Fig. 4 .1 X ca. 20. Section incubated for alkaline phosphatase activity. Note strong activity in the theca. Fig. 4 .2 X ca. 60. Section incubated for DPNH diaphorase activity showing activity in the vascular theca and in the granulosa. Fig. 4 .3 X ca. 60. Section incubated for TPNH diaphorase activity. Activity appears stronger in theca than in granulosa. Fig. 4 .6 X ca. 60. Section stained with Sudan Black for demonstration of free lipids, which are demonstrable in both theca and granulosa, appearing as coarse droplets in the granulosa (G). Fig. 4 .7 X ca. 20. Section incubated for succinic dehydrogenase activity which appears relatively strong in the granulosa. 
